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ALTC project 
Project looks at teaching strategies for developing 
scientific inquiry skills. 
Project members from four Universities. 
 
This ALTC project will: 
  
• Create a snapshot of current teaching of scientific 
inquiry in higher education  
 
• Identify the role of educational technology in 
strategies to teach scientific inquiry  
 
• Develop framework for evaluation of effectiveness of 
educational technologies 
Scientific inquiry 
An identifiable approach to investigation which includes: 
 
1. Problem analysis 
2. Hypothesis formulation 
3. Prediction of logical consequences 
4. Inquiry planning 
5. Hypothesis testing 
6. Drawing conclusions 
7. Communicating results 
 
Describes a skill 
set for a  
successful 
science 
graduate? 
Match graduate attributes 
Identified graduate attributes for researchers include: 
“cognitive skills (analysis, evaluation, synthesis and 
application of arguments and evidence, research design and 
methods, language skills” 
  (Council of Australian Deans of Graduate Studies, 1999)  
 
Employers look for range of skills including: 
“logical and analytical reasoning, problem solving and 
intellectual curiosity, effective communication skills, 
teamwork skills and capacities to identify, access and 
manage knowledge and information” 
     (Hager et al, 2002) 
 Directly linked to skills required for scientific inquiry 
Teaching inquiry skills 
Research training = one-to-one interaction between student and 
mentor 
 
Student is individually supported to develop scientific inquiry skills 
 
Can this be translated into undergraduate classes? 
 
Constrained by:  
• Large classes 
• High student:teacher ratio 
• Limited time and resources 
 
Learning through inquiry 
Create opportunities for 
students to experience 
authentic scientific inquiry 
 
 
Include: 
• Autonomy 
• Consequences  
(room for mistakes) 
• Re-iteration 
• Real-world problems 
 
Example 1:  In the teaching lab… 
Enzyme kinetics prac: 
Liz Johnson 
Student practice a basic reaction 
and then investigate the effect 
of parameters of their choice 
(pH, [substrate], temp) by 
designing and performing their 
own experiments 
Experiential learning 
Open-ended 
 
background 
question 
feasibility  
study 
experiment 
Conclusions 
Test & refine 
Expand 
Design next experiment 
Example 2:  In a virtual lab… 
“Virtual Laboratory” 
Helen Irving, Kristine 
Elliott and Kevin Sweeney 
 
Online learning about 
laboratory practice and 
scientific inquiry 
 
Clickable objects with 
information pop-ups to 
start exploration 
 
Students explore a 
case study by:  
 
• Review background 
information 
• Create hypothesis   
• Select investigations 
• Interpret results 
• Draw conclusions 
 
 
 
Students direct 
the pace of 
learning and use 
of resources. 
 
Solution requires 
explicit use of 
hypothesis + 
testing. 
Example 3: Explore solutions to real cases 
“Virtual Plant Pathology Lab” Victor Galea 
 
Stand-alone program to work through case studies in plant pathology 
 
Program developed to 
allow addition of 
further cases. 
Authentic problems where student has responsibility for the investigation 
Student takes the 
role of the 
professional facing 
an unknown 
problem. 
Student selects investigation and interprets results. 
Repeated cases 
reveal a logical 
progression for 
investigation 
 
 an approach for 
a professional 
inquiry 
Snapshot of current practice 
Step 1:  Characterize examples of teaching scientific inquiry through 
practitioner interviews and class observations 
 
Identify features of successful teaching strategies for scientific inquiry 
 Are scientific inquiry skills a separate focus or are they part of the 
“teaching package”? 
 Do the students see scientific inquiry skills as an important outcome? 
 What teaching environments work best: individual self-paced tasks, 
group work? Is class size important? 
 
What educational technologies support/enable scientific inquiry teaching? 
 
How can positive learning outcomes be measured?  
  
 Creation of effective learning designs 
We would like to obtain as representative view of Australian 
undergraduate bioscience teaching as possible. 
 
If you are explicitly teaching scientific inquiry to 
undergraduate bioscience students, we would be very 
pleased if we could discuss your program with you. 
 
Please contact any of the team members or specifically: 
Dr. Kristine Elliott, University of Melbourne 
kaelli@unimelb.edu.au 
 
Invitation 
Team Members: 
Dr Kristine Elliott - Biomedical Multimedia Unit,The University of Melbourne 
Kevin Sweeney - Biomedical Multimedia Unit,The University of Melbourne 
Dr Anna Boin - Biomedical Multimedia Unit,The University of Melbourne 
Dr Helen Irving - Monash Institute of Pharmaceutical Sciences, Monash University 
Dr Elizabeth Johnson - Faculty of Science, Technology and Engineering, LaTrobe University 
Dr Victor Galea - School of Land, Crop and Food Sciences, University of Queensland 
Educational Technologies 
Enhancing the learning of scientific inquiry skills for 
bioscience students in Australian universities 
Liz Johnson 
Email@address.com 
